ABSTRACT
INTRODUCTION
Maize (Zea mays L.) belonging to family Poaceae is a globally important crop and preferred staple food for more than 1 billion people in sub Saharan Africa and Latin America (Gupta et al., 2009) . It holds a unique position in world agriculture as a food, feed and industrial crop. It is expected that the demand for maize production in developing countries is destined to surpass the demand for both rice and wheat by the year 2020 (Prasanna and Hoisington, 2003) . It is used in the human diet in both fresh and processed forms. The valueadded concept has been an economic driver in the specialty corn markets (Aslam et al., 2009) . It is also an important cereal in Asia, but more than half of the produce is used for livestock feed primarily due to strong economic growth and rapid urbanization experienced by the subcontinent, including India.
Maize is mainly a cross pollinated crop showing high phenotypic variability among
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In any crop improvement programme, existence of variability and selection of genotypes with due selection pressure on yield component characters is of prime importance to generate productive recombinants. However, to date the information on its genetic diversity and phylogenetic relationships has been sparse. In the recent years, although new molecular markers such as sequence related amplified polymorphism (SRAP), simple sequence repeat (SSR) etc. were invented, RAPD technique which was developed by Williams et al., (1990) has been widely applied in either identification of cultivars, analysis of seed purity or estimating genetic relationships and diversity among crop germplasms owing to its easiness, cheapness and quickness in comparison with other molecular markers (Fu et al., 2006) . The assessment of genetic variability in the base population and Marker Assisted Selection (MAS) for advancing generations will help in population improvement. The diversity analysis, at the molecular level is much more effective than at the phenotypic level, since morphological characteristics are often influenced by the environment and therefore, do not always express genetic relationships. In order to gauge the genetic diversity present in 56 maize germplasm lines, they were first assessed phenotypically through morphological characters and then attempts were made to validate the same the RAPD profile.
MATERIALS AND METHODS

Plant materials
Fifty six genotypes of maize supplied from Main Maize Research Station, Anand Agricultural University, Godhra (Panchmahal) were selfed and genotypes developed were utilized for raising the experimental material (Table 01 ) o C for final extension. After DNA amplification, the PCR products were analyzed by electrophoresis in 2% agarose gels.
Cluster analysis
In order to identify the amplification products, the profiles obtained were analyzed with an image analyzer G-box from Syngene (v.7.07.01) and each amplification product was regarded as a characteristic unit and all of the accessions were scored for the absence (0) or presence (1) of a specific band and per cent polymorphism was calculated using the following formula.
The polymorphic information content (PIC) value for each locus of RAPD provides an estimate of the discriminating power of a locus by taking into account not only the number of alleles that are expressed but also their relative frequencies. Calculations were made using the following formula (Anderson et al., 1993) :
Where P ij is the frequency of j th allele for marker i, and summation extends over n alleles.
Pair wise genetic similarities (S ij ) between genotypes were estimated by Jaccard's similarity coefficient. Clustering was done using the symmetric matrix of similarity coefficient and clusters obtained on Unweighted Pair Group Arithmetic Mean (UPGMA) using SAHN (Sequential, Agglomerative, Heirarchial Nested clustering method) module of NTSYS-pc version 2.02i (Rohlf, 1998) .
RESULTS AND DISCUSSION
During the present work, 29 phenotypic traits of different genotypes were studied and characterized (Table 02 ).The genetic dissimilarities calculated from average taxonomic distance (E ij ) matrix among the 56 maize genotypes ranged from 0.59 between the pairs GWC 0310 and GWC 0606 and upto 2.90 between pairs GWC 0400 and Amber. All the genotypes showed diversity among themselves indicating number of phenotypic descriptors were able to discriminate between them. However, as reported by Kumar et al., (2003) and Rana et al., (2005) in cotton and Kwon et al., (2005) in pepper, the genetic diversity estimates were found to be of low magnitude for maize. The maize genotypes were clustered mainly into four groups such as A, B, C and D (Table 03 and Figure 01 ) (Sneath and Sokal, 1973) . Similar results were reported by Giancola et al., (2002) in soybean, which clustered 100 soybean varieties into two clusters. Kwon et al., (2005) reported three major clusters obtained from the analysis of phenotypic characters in pepper.
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Figure 01. Dendrogram of genetic relationships among 56 varities of maize based phenotypic traits
During the present investigation 40 random primers (Operon Technologies, USA) of OPA and OPK series were screened sequentially for RAPD, out of which 11 primers giving reproducible results were used for screening 56 genotypes (Table 04, Table 05 and Figure  02 ). The dendrogram generated from RAPD fingerprints were analyzed using NTSYS-pc software. (Table 06) by UPGMA method formed three major clusters designated as A, B and C (Figure 03 ). The two main clusters A and B were separated at 0.44 Jaccard's similarity coefficient, whereas Cluster B and C were separated at 0.45 coefficient. Figure 02 . RAPD profile of maize genotypes generated by primer OPA-12 Suresh Handi, Sasidharan N., Sudeshna Chakraborty, Sneha Macwana, Ruchi Trivedi, Bhupendra Singh Punwar and Ashish G. Vala The Journal of Agricultural Sciences, 2013, vol.8, no2 Handi, Sasidharan N., Sudeshna Chakraborty, Sneha Macwana, Ruchi Trivedi, Bhupendra Singh Punwar and Ashish G. Vala These results showed the ability of RAPD to discriminate among genotypes and suggests their application for cultivar identification. The present investigation was in accordance with the study of Bauer et al., (2005) , who clustered early maturing hybrids of maize into three distinct sub clusters on the basis of their genetic similarity which showed good separation of hybrids. Asif et al., (2006) concluded that RAPD is a powerful tool for purity detection of seed lots of six hybrid corn samples. Carvalho et al., (2004) constructed dendrogram based on genetic similarity using the UPGMA method which grouped the 81 maize accessions into two clusters which were correlated according to kernel colours. Moeller and Schaal (1999) analysed 16 accessions of native american maize using RAPDs for 11 primers which grouped the accessions into four groups based on cluster analysis and revealed that RAPDs are successful in confirming hypothesized relationships and in identifying misclassified specimens.
It was observed that the genetic diversity in maize may be related to genetic distances obtained from morphological characters and RAPD analysis. The diversity revealed at morphological and molecular level can be used for selecting parents for attempting better hybrid combinations. The information generated from such studies has considerable value for cataloging the genetic diversity in the breeding material, without the limitation of environmental factors associated with the conventional breeding programs. Although the phenotypic markers employed in the current study could not fully unravel the diversity present in the maize population, if more number of morphological markers are utilized and also if the genes responsible for that particular character expression can be tagged with the help of molecular markers, genetic diversity analysis with phenotypic markers can be made more informative and meaningful. Use of morphological marker methods in variety identification are however questionable because morphological traits are strongly affected by environmental conditions. In addition, this approach is relatively inefficient because of the time and cost involved.
CONCLUSIONS
Moreover, morphological criteria alone are not able to detect differences between some varieties that are phenotypically similar but have different agronomical behaviour since some of the traits will be encoded by more than one gene (Giancola et al., 2002 and Kwon et al., 2005) . Morphological characters combined with molecular markers were useful in diversity analysis studies. Hence, developing passport data for maize cultivars using phenotype markers in conjunction with molecular data will be a proper approach for genotyping maize genotypes.
